microRNA-182 Mediates Sirt1-Induced Diabetic Corneal Nerve Regeneration.
Sensory neurons are particularly susceptible to neuronal damage in diabetes, and silent mating type information regulation 2 homolog 1 (Sirt1) has been recently identified as a key gene in neuroprotection and wound healing. We found that the expression of Sirt1 was downregulated in trigeminal sensory neurons of diabetic mice. A microRNA microarray analysis identified microRNA-182 (miR-182) as a Sirt1 downstream effector, and the expression level of miR-182 was increased by Sirt1 overexpression in trigeminal neurons; Sirt1 bound to the promoter of miR-182 and regulated its transcription. We also revealed that miR-182 enhanced neurite outgrowth in isolated trigeminal sensory neurons and overcame the detrimental effects of hyperglycemia by stimulating corneal nerve regeneration by decreasing the expression of one of its target genes, NOX4. Furthermore, the effects of miR-182 on corneal nerve regeneration are associated with a functional recovery of corneal sensation in hyperglycemic conditions. These data demonstrate that miR-182 is a key regulator in diabetic corneal nerve regeneration through targeting NOX4, suggesting that miR-182 might be a potential target for the treatment of diabetic sensory nerve regeneration and diabetic keratopathy.